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ABSTRACT  
   
Data from the NICHD Study of Early Child Care and Youth Development 
(SECCYD) was used to study the role of child individual, parental, and 
environmental predictors of anxiety across childhood and adolescence. 
Longitudinal growth modeling was used to examine the influence of behavioral 
inhibition, parental control, parental anxiety and stressful life events on the 
developmental progression of anxiety from 4 to 15 years of age. Based on these 
data, it appears that there are significant developmental differences between the 
role of child individual, parental and environmental risk factors. These results 
highlight the importance of considering developmental factors when assessing 
and targeting risk for anxiety. 
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Chapter 1 
INTRODUCTION 
Anxiety is one of the most common behavior problems experienced in 
childhood and adolescence. Nearly 10% of youth will experience pathological 
levels of anxiety, making child anxiety disorders one of the most prevalent 
child psychiatric disorders (Costello, Mustillo, Erkanli, Keeler, & Angold, 
2003). If left untreated, child anxiety disorders tend not to spontaneously remit 
but instead run a chronic course into adolescence and adulthood. Although 
there might be some fluctuation between the type of anxiety (e.g., social, 
separation), anxiety disorders tend to be relatively stable across time (Last, 
Perrin, Hersen, & Kazdin, 1996). For example, anxiety disorders are more 
stable from adolescence into adulthood than any other major diagnostic 
subtype. Anxiety symptoms also show moderate stability across childhood and 
adolescence (e.g., Bosquet & Egeland, 2006; Gullone, King, & Ollendick, 
2001). Although comorbidity among multiple anxiety disorders tends to be 
highest in middle childhood (e.g., Last, Hansen, & Franco, 1997), impairment 
related to anxiety disorders tends to be highest among adolescents (Manassis, 
Hudson, Webb, & Albano, 2004).  Anxiety is associated with significant 
impairment for youth at home, at school and with peers and can also increase 
risk for later mental health problems, including both depression and substance 
abuse (Conger & Rueter, 1996). Therefore, examining the factors that may 
precede and increase risk for child anxiety is vital for both the understanding 
of child anxiety as well as the formation of empirically-based prevention and 
intervention efforts. Although there is a significant amount of research 
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examining risk factors for child anxiety, few studies have examined how the 
role of these factors change developmentally (Rapee, 2009). Additionally, few 
studies have examined how multiple risk factors combine to predict anxiety 
across childhood and adolescence (Muris, van Brakel, Arntz, & Schouten, 
2011). The purpose of the present study is to examine the independent and 
additive role of risk factors in the prediction of child anxiety. A second aim of 
the present study is to examine how these relations change across child 
development.   
The introduction to the paper first presents a review of the risk factors 
associated with child anxiety. This review includes summaries of the literature 
supporting the association between child anxiety and child individual, 
parental, and environmental risk factors. Specifically, the review focuses on 
four common risk factors associated with child anxiety, including: behavioral 
inhibition, parental control, parental anxiety and stressful life events. 
Following the review, there is a description of how the present study intends to 
address gaps in the existing research. Lastly, the present study’s aims, 
hypotheses, methods and results are described.  
A review of the literature highlights that a number of different risk 
factors have been identified to play a role in the development of anxiety. Risk 
factors have been identified at the genetic and environmental levels, and 
include social, cognitive and biological factors that may seek to promote or 
prevent anxiety. In terms of child anxiety in particular, the strongest evidence 
is often provided for: child temperament, parenting characteristics, parental 
anxiety, and stressful life events (e.g., Rapee, Schniering, & Hudson, 2009). 
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Below is a summary of the literature which describes the relation between 
child anxiety and these four risk factors. In addition to providing evidence of 
the relation between each risk factor and child anxiety, the reviews also 
describe the potential mechanisms describing their relationship with child 
anxiety. Because the etiology of anxiety depends on the dynamic interplay 
among these influences, the literature review ends with a summary of research 
examining the interaction between these risk factors (Muris, 2007; Vasey & 
Dadds, 2011). 
Behavioral Inhibition 
Behavioral inhibition (BI) is a consistent tendency of children to 
display fear and withdrawal in unfamiliar situations (Kagan, Reznick, Clarke, 
Snidman, & Garcia-Coll, 1984). Behavioral inhibition shows moderate to 
strong levels of stability during childhood, and is often associated with aspects 
of adolescent and adult personality (Fox, Henderson, Marshall, Nichols, & 
Ghera, 2005). For example, work by Kagan and colleagues found that 
approximately 50% of children maintain their early BI classification through 
childhood and adolescence. Moreover, youth who are considered behaviorally 
inhibited show greater continuity than those who are uninhibited (Kagan, 
Reznick, Snidman, Gibbons, & Johnson, 1988; Kagan, 1994; Kagan, 
Snidman, Kahn, & Towsley, 2007). Over the past two decades, a number of 
studies have shown that there is an increased prevalence of anxiety disorders 
among behaviorally inhibited children (e.g., Hirshfeld-Becker, Biederman, & 
Rosenbaum, 2004; Hirschfeld-Becker et al., 2008a). When predicting anxiety, 
youth with stable behavioral inhibition display an increased risk for 
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developing pathological anxiety (Hirschfeld-Becker et al., 1992). Several 
researchers have found that inhibited temperament in early childhood is 
associated with later development of anxiety disorders (Biederman, 
Rosenbaum, Bolduc-Murphy, & Faraone, 1993; Biederman et al., 2001; 
Schwartz, Snidman, & Kagan, 1999; Turner, Beidel, & Wolff, 1996). For 
example, in a 3-year longitudinal study by Biederman and colleagues (1993), 
children initially identified as behaviorally inhibited were subsequently more 
likely to develop anxiety disorders as compared to children who were not 
originally classified as behaviorally inhibited. There has been some evidence 
that behavioral inhibition has a unique predictive effect on the development of 
anxiety problems. For example, Muris and colleagues (2011) found that 
behavioral inhibition uniquely predicted anxiety above and beyond parenting 
and parental anxiety over a one and two-year period. However, since only a 
portion of those that are inhibited go on to experience anxiety (e.g., Biederman 
et al., 1990) and not all anxious children have behaviorally inhibited 
temperament (Turner et al., 1996), it is important to consider other risk factors 
associated with the development of anxiety. Additional risk factors may play 
an especially important role as youth become older and experience a larger 
variety of environmental factors.  
Parental Control 
Although theoretical models emphasize the role of parenting in the 
development and maintenance of child anxiety, reviews of the empirical 
literature have provided mixed support (e.g., Gerlsma, Emmelkamp, & 
Arrindell, 1990; Masia & Morris, 1998; Rapee, 1997; Wood, McLeod, 
 5 
Sigman, Hwang, & Chu, 2003). Inconsistent findings are likely due to the 
variation in the specific parenting construct examined, as well as variations in 
child age and measurement tools. The strongest support for the link between 
parenting and child anxiety comes from studies focusing on parental control. 
Three reviews of parenting concluded that the evidence for parental lack of 
warmth being associated with child anxiety is inconsistent, whereas that for 
parental overcontrol is stronger (Wood, McLeod, Sigman, Hwang, & Chu, 
2003; DiBartolo & Helt, 2007; McLeod, Wood, & Weisz, 2007). For example, 
McLeod, Wood and Weisz (2007) conducted a meta-analytic review of the 47 
studies examining the association between parenting and childhood anxiety. 
Overall, effect sizes for parental rejection and control, across all types of 
study, were only .20 (accounting for 4% variance in child outcome) and .25 
(6% variance) respectively. The strongest effect size was found specifically 
for autonomy granting, which was .42. Another meta-analysis by Van Der 
Bruggen, Stams and Bogels (2008) examined 17 studies with 974 parent-child 
dyads, and yielded medium to large effect sizes, with a significant overall 
effect size of .58 indicating that higher levels of child anxiety were related to 
more parental control. 
There is some evidence that suggests that the effect of parental control 
on child mental health may be specific to child anxiety problems. For 
example, in the Virginia Twin Study, overprotective parenting contributed to 
child anxiety over and above the impact on other child diagnoses (Kendler, 
Myers, & Prescott, 2000). Findings from the Great Smoky Mountains 
epidemiological study also demonstrated that overintrusive parenting was 
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specifically associated with anxiety disorders, rather than depression, conduct 
disorder or oppositional defiant disorder (Shanahan, Copeland, Costello, & 
Angold, 2008).  
Researchers have described both cognitive and behavioral mechanisms 
to explain the association between parental control and child anxiety. 
Cognitively, controlling parents may influence their child’s perception of 
threat either by increasing children’s threat perceptions (Rapee, 2001) or 
decreasing children’s perceptions of control over threat (Chorpita, Brown, & 
Barlow, 1998). Behaviorally, controlling parents may also be less likely to 
provide their children with occasions to explore their environment. Without 
the opportunity to explore new environments and situations, children have 
reduced opportunities to develop autonomy (Rapee, 1997) or practice coping 
skills related to unexpected environmental events (Barlow, 2002).  For 
example, parents’ decisions about day care, family socialization, and 
recreational activities, have the potential to enhance or limit child exposure to 
challenges outside the home, and thereby the opportunity to develop coping 
skills (see reviews by Chorpita & Barlow, 1998; Bogels & Brechman-
Toussaint, 2006).  
The literature has identified several important moderators 
characterizing the association between parental control and child anxiety. For 
example, a meta-analysis by Van Der Bruggen, Stams and Bogels (2008) 
identified several significant moderators of the effect size between parental 
control and child anxiety. Their comparison of effect sizes implied that 
parental control may have a larger effect for girls, for higher socioeconomic 
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samples and for older children. One explanation for why parental control may 
affect girls more than boys is because girls tend to be higher in anxiety 
sensitivity than boys (Silverman et al., 2003) which may make them more 
susceptible to parenting effects (Belsky, Hsieh, & Crnic, 1998; Kochanska & 
Aksan, 2006). This provides one explanation of the relatively large effect size 
for the relation between parental control and anxiety in girls (Van Der 
Bruggen et al., 2008). Parents from lower socioeconomic backgrounds execute 
more parental control relative to parents from middle or higher socioeconomic 
backgrounds (Hoff, Laursen, & Tardif, 2002). It may be the case that parents 
from low socioeconomic backgrounds experience harsher environmental 
influences which result in unvarying high levels of parental control. 
Consequently, lower socioeconomic parents may be less receptive to their 
children’s anxiety related behaviors (e.g., Martini, Root, & Jenkins, 2004). 
Therefore, the link between child and parent anxiety and parental control may 
be weaker in families from lower socioeconomic backgrounds than for 
families from middle or high socioeconomic backgrounds. In the Van Der 
Bruggen meta-analysis, the effect size for the relation between parental control 
and child anxiety proved to be positively associated with the age of the child. 
Possibly, parents and children mutually influence one another’s behaviors over 
the course of time, which could result in more congruence between parent and 
child behavior (Connell & Goodman, 2002). Hudson and Rapee (2002) 
showed that control was consistently high in parents of clinically anxious 
children, whereas control decreased with the child’s age in parents on non-
anxious children. This may explain why the effect size for the relation 
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between child anxiety and parental control proved to be larger with increasing 
age of the child.  
Parental Anxiety 
Another parental characteristic that is often associated with child 
anxiety is parental anxiety. In fact, studies have consistently found a large 
overlap between child and parent anxiety levels (for review, see Cartwright-
Hatton, McNicole, & Doubleday, 2006). The link between child and parent 
anxiety has also been demonstrated in clinical populations, where research has 
consistently demonstrated that children of parents with an anxiety disorder 
exhibit an increased risk for developing anxiety disorders themselves 
(Biederman et al., 1991; Cooper, Fearn, Willetts, Seabrook, & Parkinson et al., 
2006; Last, Hersen, Kazdin, Francis, & Grubb, 1987; Last, Hersen, Kazdin, 
Orvaschel, & Perrin 1991; Mancini, van Ameringen, Szatmari, Fugere, & 
Boyle, 1996; Turner, Biedel, & Costello, 1987; Warner, Mufson, & 
Weissman, 1995; Weissman, Leckman, Merikangas, Gammon, & Prusoff, 
1984). In a recent study by Muris and colleagues (2011), findings 
demonstrated that the parent-child anxiety link was not found in the first year, 
implying that this relation may be affected by child age and/or directionality. 
It could be the case that parental anxiety has a stronger impact as children get 
older. It could also be the case that a bidirectional relation develops across 
time, where parental anxiety increases child anxiety which in turn increases 
parental anxiety. 
Researchers have suggested both genetic and environmental 
mechanisms to explain the link between parental and child anxiety. First, it 
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could be the case that the association between parental and child anxiety 
supports a genetic transmission hypothesis. Research in this area has focused 
on the serotonin 5-HTT gene and has provided mixed results. For example, 
shyness has been associated with both the long form of the 5-HTT gene 
(Arbelle et al., 2003) as well as with the homozygous short-short 5 HTT allele 
(Battaglia et al., 2005). However, it has also been reported that the short 5-
HTT allele was associated with BI and shyness in children only with reduced 
levels of social support (Fox et al., 2005). Another study reported no 
significant link between the 5-HTT gene and fearful temperamental style of 
behavioral inhibition (Schmidt, Fox, Rubin, Hu, & Hamer, 2002) in children. 
Although most child studies in this area have focused on shyness or behavioral 
inhibition, some adult studies have found a link between the 5-HTT gene and 
anxiety among adults (Munafo et al., 2003; Hariri et al., 2002). However, 
since most studies examining the link between parental and child anxiety have 
found that the risk is primarily confined to mothers (Cooper, Fearn, Willetts, 
Seabrook, & Parkinson, 2006; McClure, Brennan, Hammen, & Le Brocque, 
2001), it could suggest that the parent-child anxiety link may not be solely 
explained by genetic factors.  
A second explanation is that anxious parents transmit anxiety to their 
children through anxious parenting, especially anxiety modeling and 
information acquisition. In particular, parental modeling of anxiety has been 
linked with child symptoms of specific phobia, social anxiety, and post-
traumatic stress disorder (e.g., Muris et al., 1996; McFarlane, 1987). Studies 
have also supported a direct link between maternally modeled fear and both 
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fearful expression and avoidance in children. The relation between maternally 
modeled fear and child fear and avoidance has been demonstrated for both 
fear-provoking objects as well as unfamiliar people (Gerull & Rapee, 2002; 
Murray et al., 2008; de Rosnay, Cooper, Tsigaras, & Murray, 2006). Research 
dating back to the 1940’s even shows support for both the short and long-term 
effects of anxious modeling. For example, fear displayed by mothers during 
World War II air raids subsequently determined whether children expressed 
similar fears (Lewis, 1942). Modeling effects have also been demonstrated in 
non-parental relationships, particularly for animal phobias, blood phobia, 
social phobia and panic (reviews by Mineka & Zinbarg, 2006; Fisak & Grills-
Taquechel, 2007). For example, Mineka and colleagues found that persistent 
fear of animals developed following observations of other’s fearful responses, 
with the extent of fearfulness varying as a function of the degree of fear 
modeled (Cook & Mineka, 1987; Mineka, 1985). Mineka also found that 
modeling effects were directly affected by previous experiences of mastery or 
control (Mineka, Gunner, & Champoux, 1986), which may have a unique 
meaning for parent-child relationships given that parents have a large amount 
of control over their children’s opportunities for developing mastery/control in 
specific experiences.  
In addition to parentally modeled fear, anxious parents may also 
transfer anxiety-inducing information to their child. The nature of parental 
discourse is directly linked to children’s own cognitive and socio-emotional 
functioning (Dunn, Brown, & Beardsall, 1991; Fivush & Vasudeva, 2002). 
Parents both consciously and unconsciously deliver evaluative cognitions to 
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their child (Denham, Zoller, & Couchard, 1994; Fivush, 1991; Nelson, 1994). 
A few studies have demonstrated that when children are presented with 
negative information concerning novel objects and social situations, there is an 
immediate and long term effect on child fear and avoidance (Field & Lawson, 
2003; Lawson, Banerjee, & Field, 2007). Research also demonstrates that 
anxious parents make more catastrophizing comments to their children than 
non-anxious parents (Whaley, Pinto, & Sigman, 1999; Moore et al., 2004). 
Similarly, studies of anxious children demonstrate different parent-child 
effects compared to non-anxious children. For example, parents of anxious 
children are less likely to refer to positive emotions than parents of non-
anxious children (Suveg, Zeman, Flannery-Schroeder, & Cassano, 2005). 
After engaging in a parent-child discussion, anxious children are more likely 
to choose avoidant solutions to hypothetical threats (Barrett, Rapee, & Dadds, 
1996; Dadds & Barrett, 1996). Thus, although the evidence seems to be 
consistently supportive of the relation between parent and child anxiety, there 
are several different ways in which this relation may occur. Few studies have 
examined how the parent anxiety and child anxiety relation may change 
developmentally. Some findings imply that the relation is stronger as children 
get older, however this could be due to a mutually reciprocal relation between 
parental and child anxiety rather than specific age-related differences. 
Furthermore, since the relation between parental and child anxiety could be 
explained by genetic, behavioral, and cognitive factors, it seems as though 
parental anxiety could affect child anxiety at any age.  
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Stressful Life Events 
In addition to child individual and parental risk factors, another 
common risk factor for child anxiety is the child and family’s experience of 
stressful life events. Anxious youth are more likely than non-anxious youth to 
report negative events in the year preceding onset of a disorder (Goodyer, 
Wright, & Altham, 1988).There is also some evidence of a bidirectional and 
synergistic relationship between anxiety and negative life events. That is, 
researchers have provided evidence that negative life events predict child 
internalizing problems which predicts subsequent negative life events (e.g., 
Kim, Conger, Elder & Lorenz, 2003, Swearingen & Cohen, 1985). 
Swearingen and Cohen (1985) found that the subsequent negative life events 
predicted by child internalizing problems included events which were 
objectively rated as “uncontrollable” events. When examining the impact of 
specific types of events, the literature provides somewhat mixed findings. For 
example, while some anxious people report having a history of trauma, not all 
people who experience trauma become anxious (e.g., Rachman, 1990). 
Similarly, while many people with specific phobias attribute onset of the 
symptoms to a specific event (e.g., Ollendick & King, 1991; Muris, 
Merckelbach, Jong, & Ollendick, 2002), many others with specific phobias do 
not attribute it to a specific event (e.g., Menzies & Clark, 1995). However, 
there does seem to be some consistent evidence that threat events are 
specifically associated with anxiety problems. Trait anxiety in both children 
and adults has been linked to the experience of threat events (Eley & 
Stevenson, 2000; Finlay-Jones & Brown, 1981). Specific stressors such as 
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living in a dangerous neighborhood and parental drug use have been identified 
as specific risks for child anxiety disorder (Shanahan et al., 2008).  
There are several ways in which stressful life events may be associated 
with child anxiety. First, it could be the case that stressful events directly 
increase child levels of anxiety. There is some evidence to suggest that child 
anxiety is also directly associated with higher subsequent levels of negative 
life events (e.g., Kim et al., 2003). It could also be the case that adversity 
affects child anxiety through physiological and cognitive mechanisms. Early 
exposure to adversity has specifically been linked to the child’s developing 
physiological systems (e.g., HPA axis; Phillips et al., 2005). For example, a 
recent meta-analysis examined the relation between early adversity and stress 
responses, with results demonstrating the association between early 
psychosocial adversity results and increased cortisol reactivity (Hunter, 
Minnis, & Wilson, 2011). Exposure during middle childhood could also affect 
the development of child cognitions, especially concerning threat and control 
(Chorpita & Barlow, 1998). As cognitive abilities develop into middle 
childhood, children may be more directly affected by stressful life events at an 
emotional and cognitive level. For example, cognitive advancements may put 
youth at risk for child anxiety as they develop abilities to think about the 
future, the unknown, and become more aware of threatening and social 
situations. If stressful life events primarily impact child anxiety through 
cognitive mechanisms, especially control-related cognitions, it would imply 
the strongest effect at middle and late childhood. Stressful life events may also 
interact with parenting to increase child anxiety (Creswell et al., 2008). First, 
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parents may react to adverse life events and change their parenting, either 
directly from the event or after perceiving their child as vulnerable (Creswell 
et al., 2008). Second, parents may be the cause of negative life events which 
subsequently increases child anxiety. For example, Murray and colleagues 
(2008) suggested that parental psychopathology is a predictor for negative life 
events, which could sequentially increase child anxiety.   
Multiple Risk Models 
In addition to the independent effects of behavioral inhibition, parental 
control, parental anxiety and stressful life events, research has examined how 
these factors combine with one another to predict child anxiety. In particular, a 
significant amount of research has examined the interaction between 
behavioral inhibition and environmental factors, including parenting and 
stressful life events. In terms of behavioral inhibition and parenting 
characteristics, there is evidence that inhibited youth may only develop 
anxiety if parents are controlling. For example, Rubin et al., 2002 found that 
youth who were inhibited at age 2, only became socially reticent by age 4 if 
their mothers had initially been controlling or derisive. Controlling parents 
may increase anxious symptoms over time by providing support for the natural 
avoidant coping style associated with an inhibited temperament. Similarly, by 
anticipating and protecting the child from potential threat and distress, the 
parent may reduce opportunities for the child to increase self-confidence and 
reduce estimates of harm (Hudson & Rapee, 2004; Manassis & Bradley, 1994; 
Rubin et al., 2009). In fact, there is evidence that inhibited youth may be 
protected from developing anxiety if their parents provide them with early 
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socialization opportunities (e.g., day care). It could be the case that parents act 
controlling in response to their child’s behavioral inhibition. For example, 
Rubin et al. (2009) found that toddler shyness predicted parent involvement 
two years later. However, another study found the relation was reversed; 
parent overprotection predicted later child internalizing problems (Bayer, 
Sanson, & Hemphill, 2006). Thus, recent studies have examined the 
potentially bidirectional relation between behavioral inhibition and parental 
control. In Edwards, Rapee, and Kennedy (2010) maternal overprotection 
predicted child anxiety one year later, while child anxiety and inhibition 
predicted subsequent maternal overprotection. 
There is also a strong association between child behavioral inhibition 
and parental anxiety (e.g., Biederman et al., 2001a; Rickman & Davidson, 
1994; Rosenbaum et al., 1988, 1991, 2002). A substantial proportion of 
children with anxious parents are behaviorally inhibited (Rosenbaum et al., 
1988). Likewise, many parents with anxiety disorders have children who are 
behaviorally inhibited (Rosenbaum et al., 1988, 2000; Biederman et al., 
2001a).  Rosenbaum et al., (1992) found that inhibited youth who also have 
parents suffering from an anxiety disorder are the most vulnerable to develop 
anxiety disorders. These youth are likely more vulnerable not only because of 
an underlying genetic predisposition, but also because anxious parents may 
respond to inhibited youth in ways which promote further inhibition and 
anxiety. Some studies have examined the parenting characteristics of anxious 
parents with inhibited youth. Indeed, research suggests that there are 
significant interactions between behavioral inhibition, parent anxiety, and 
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parental control which promote subsequent child anxiety. For example, in 
Hirschfeld et al., 1997, anxious mothers of inhibited children were likely to be 
critical (65%) whereas those with non-inhibited children were not (18%). 
Comparatively, among non-anxious mothers, child inhibition was unrelated to 
maternal criticism (Hirschfeld et al., 1997). These findings imply that youth 
who are inhibited and who have anxious mothers are the most likely to have 
critical parenting styles, putting youth under the combined influence of three 
risk factors for developing anxiety problems.  Similar findings have been 
reported in mothers with social anxiety in particular. Murray and colleagues 
(2008) found that among inhibited youth, mothers with social anxiety would 
show low levels of encouragement to their infants to engage with a stranger. 
However, mothers without social anxiety would shower higher levels of 
encouragement if their youth were inhibited. This implies that anxious parents 
are more likely to encourage anxious avoidance when their youth are 
inhibited, thus promoting anxious symptoms. Conversely, non-anxious parents 
seem to be more encouraging of approach experiences/behaviors when youth 
are inhibited, thus reducing potential vulnerability for subsequent anxiety.  
Interactions between Parental Control and Parental Anxiety 
Another area of research has examined how the interaction between 
parent anxiety and parental control relates to child anxiety, apart from child 
inhibition. Many researchers have suggested that the parent-child transmission 
of anxiety is primarily captured through child-rearing practices such as 
parental control (Ginsburg & Schlossberg, 2002; Manassis & Bradley, 1994). 
Several individual studies have proposed that parents’ own anxiety level 
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influences parental control (e.g., Adam, Gunnar, & Tanaka, 2004; Bogels & 
Brechman-Toussaint, 2006; Ginsburg, Grover & Ialongo, 2004; Turner, 
Beidel, Roberson, Nay, & Tervo, 2003). Although individual studies have 
provided support for the relation between parent anxiety and parental control, 
a recent meta-analysis did not find evidence of an overall significant relation. 
The meta-analysis by Van Der Bruggen, Stams and Bogels (2008) included 11 
studies and 742 parent child dyads and found no significant overall effect size 
(d=.08) between parent anxiety and parental control, although effect sizes 
were heterogeneous across studies. Although the meta-analysis did not include 
any mediational studies, the low effect size of parent anxiety on parental 
control as compared to parent anxiety on child anxiety does not suggest an 
intergenerational transmission model of anxiety by means of child-rearing 
practices. McClure, Brennan, Hammen, and Le Brocque (2001) did examine 
this meditational relation, and found parental control did not significantly 
mediate between mother and child anxiety. Similarly, Moore and colleagues 
(2004) observed parent-child interactions in 4 groups: anxious and non-
anxious mothers and anxious and non-anxious children. Findings showed that 
parental control showed a main effect of child diagnosis, with no effect on 
mother’s anxiety status. This suggests that while parental anxiety and parental 
control are significantly associated with one another, they may have an 
additive albeit unique contribution to child anxiety. Work by Rapee and 
colleagues (e.g., Rapee, 1997, 2009) suggests that the parent-child 
transmission of anxiety may be accounted for my anxio-parenting, which 
includes parental control but also anxious modeling. For example, in a study 
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of adolescent girls, Rapee (2009) found that, according to adolescent self-
reports, anxious parenting mediated maternal to child anxiety, but according to 
mother reports, child anxiety mediated maternal anxiety to anxious parenting. 
These findings suggest that anxious parenting, which includes parental 
control, is influenced both by parental anxiety as well as child anxiety.  
As previously discussed, one way in which parental anxiety may 
interact with parental control is through avoidance of threatening situations. 
That is, anxious parents tend to perceive new and challenging situations for 
their children as threatening. Thus, they may increase parental control in order 
to avoid threatening situations. These parents control their children’s behavior 
by promoting avoidance and preventing them from facing new situations 
(Wood, 2006; Woodruff-Borden, Morrow, Bourland, & Cambron, 2002). As 
Rapee and colleagues have discussed (e.g., Rapee, 1997, 2009), another way 
in which parental anxiety may affect child anxiety is through anxious 
modeling. That is, parents with anxiety problems may lack adaptive coping 
skills, instead modeling avoidance. Parental anxiety can both directly and 
indirectly affect child anxiety through parenting. Anxious parents may directly 
increase child anxiety through parental control, by controlling situations for 
children to develop coping skills, especially in new and challenging situations. 
Indirectly, anxious parents may be lacking their own adaptive coping skills 
and, thus, be passively modeling anxious behaviors such as avoidance to their 
children (Ginsburg & Schlossberg, 2002). A third and more general way in 
which parental anxiety may affect child anxiety through parenting is through 
parenting quality rather than specific characteristics. That is, parents suffering 
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from their own psychopathology could lead to more inadequate parenting, 
increasing child psychopathology. This inadequate parenting could also 
include higher levels of parental control (Woodruff-Borden et al., 2002). 
A meta-analysis by Van Der Bruggen, Stams and Bogels (2008) 
examined potential moderators of the relation between child anxiety, parental 
control and parent anxiety. Their examination identified child sex and child 
age as significant moderators of this relation. Specifically, their findings 
suggest that the relation between child anxiety, parental control, and parent 
anxiety may be stronger for boys and for older youth. Since parents tend to be 
more controlling towards girls than boys, girls may experience a ceiling effect, 
whereas boys may have more variation in control experiences (Leaper, 2002). 
Since the relation between parental control and parental anxiety is mutually 
reinforcing, the relation between the two may increase with time, and 
therefore may especially affect older youth. It is also possible that parental 
control remains stable in clinically anxious parents (see Hudson and Rapee, 
2002) whereas non-anxious parents may become less controlling in time. 
While high levels of parental control may be more adaptive and normative in 
younger children, parents who do not decrease control as their children age 
may be more at risk.  
Interactions with Stressful Life Events  
Stressful life events are also likely to interact with parental factors to 
increase levels of child anxiety. For example, stressful life events could 
increase parental psychopathology (which could include parental anxiety) 
and/or decrease adequate parenting (which can include levels of parental 
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control). Although no study was identified which specifically demonstrates a 
meditational relation, it is likely that the effect of stressful life events can 
affect child anxiety both directly and indirectly through parents. There are also 
some examinations of the interaction between stressful events and behavioral 
inhibition on child anxiety. Brozina and Abela (2006) found that stress from 
negative life events moderated the relation between behavioral inhibition and 
anxiety symptoms. However, Muris and colleagues (2011) found that negative 
life events did not significantly interact with behavioral inhibition to predict 
subsequent anxiety; rather, negative life events had a unique and independent 
effect on the prediction of anxiety. 
The Present Study 
The present study seeks to address several gaps identified in the 
developmental anxiety literature. First, there have been a limited amount of 
studies which have specifically tested a combination of multiple risk factors 
for child anxiety (e.g., Brozina & Abela, 2006; Calkins & Fox, 1992; 
Hirschfeld-Becker et al., 2008b, Muris et al., 2011; Van Brakel et al., 2006). 
Typically, most studies examine the independent or additive effect of one or 
two risk factors, and the present study will examine the combined influence of 
four different risk factors. Furthermore, the present study will examine the 
influence of risk factors across four different domains, including child-
individual, parental symptomology, parenting, and environmental domains. 
Second, there are very few studies which have examined developmental 
changes in anxiety risk and prediction (Rapee, 2009). The present study will 
be the first to specifically test longitudinal differences in the influence of 
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behavioral inhibition, parental control, parental anxiety and stressful life 
events. Additionally, the present study will be able to examine longitudinal 
differences across a very large developmental period – from four to fifteen 
years of age. For example, even though Muris et al. (2011) conducted a 
comprehensive examination of various risk factors for anxiety, youth were 
only followed over a 3-year period. Comparatively, the present study 
examines child anxiety over an 11-year time frame. In sum, the current 
investigation offers several contributions to the existing literature. Informed by 
previous research, the aims, research questions and hypotheses are presented 
next, followed by a review of the contributions, advantages, and limitations of 
the present study.  
Aims, Research Questions, and Hypotheses. The aims of the current 
investigation are to examine: the developmental course of anxiety changes 
across childhood and adolescence, the impact of child-individual, parental 
characteristics and stressful life events on anxiety course, and the impact of 
child individual, parental characteristics and stressful life events on anxiety 
course changes across development. More specifically, the present study will 
examine the following research questions: (1) How does the level and rate of 
anxiety change across childhood and adolescence? (2) How do behavioral 
inhibition, parental control, parental anxiety, and stressful life events relate the 
level and rate of anxiety? And (3) how does the influence of behavioral 
inhibition, parental control, parental anxiety, and stressful life events on 
anxiety risk change across development? Based on the previously reviewed 
literature, the following hypotheses are expected: 
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 (1) It is expected that anxiety levels will be moderately stable across 
childhood and adolescence.  Although there are some developmental 
differences in terms of clinical characteristics (e.g., specific disorder, 
comorbidity, impairment), studies seem to report fairly stable levels of anxiety 
across childhood and adolescence (Bosquet & Egeland, 2006; Gullone, King, 
& Ollendick, 2001).  
(2) It is expected that initial levels of behavioral inhibition, parental 
control, parental anxiety, and stressful life events will significantly and 
positively predict initial levels of anxiety. The literature review provides 
substantial evidence that these four risk factors significantly and positively 
predict child anxiety. Although many previous studies examine these risk 
factors independently, it is expected that they will remain significant 
predictors when considered together as in the present study.   
(3) It is expected that risk for anxiety will show significant 
developmental differences. Specifically, it is expected that the influence of 
behavioral inhibition will decrease with age, such that behavioral inhibition 
will be most strongly associated with anxiety in early childhood. The effect of 
behavioral inhibition is expected to decrease across time as youth experience 
an increasing number of environmental factors that are likely to reduce the 
individual contribution of an inhibited temperament. The influence of parental 
control is expected to increase with child age, such that older youth will be 
most affected by parental control. Parental control is expected to have an 
increased effect based on previous findings (e.g., the meta-analysis by Van 
Der Bruggen et al., 2008), and because it becomes less normative and adaptive 
 23 
for parents to be controlling as youth get older. The influence of parental 
anxiety is expected to remain significant across childhood and adolescence. 
The stable influence of parental anxiety is expected because the relation 
between parental and child anxiety has been found in studies with various age 
groups (e.g., the review by Cartwright-Hatton et al., 2006). Additionally, the 
mechanisms explaining the link between parental anxiety and child anxiety are 
likely to occur across various developmental periods (e.g., genetic, 
physiological and behavioral mechanisms). The influence of stressful life 
events is expected to increase with child age, such that older youth will be 
most affected by stressful life events. This relation is based on findings which 
suggest that the cognitive impact of stressful life events does not occur until 
middle childhood, when youth develop independent coping skills and control-
related beliefs (Chorpita & Barlow, 1998).  
Advantages and Limitations of the Present Study. In addition to 
addressing gaps within the literature, the present study also has many 
methodological strengths. A unique advantage of using data from the NICHD 
SECCYD study is that youth and their families were followed over an 
extended period of time. The longitudinal nature of the study provides an 
opportunity to examine developmental changes across a large developmental 
period, from early childhood through adolescence. Moreover, the longitudinal 
nature of the data allows us to make inferences about causality by controlling 
for initial/previous levels while conducting concurrent and prospective 
examinations. Furthermore, the use of longitudinal growth modeling allows 
for examinations at two different levels: (1) within-person/across-time level 
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and the (2) between-person/within-time level. Within both of these levels, 
longitudinal growth modeling can provide a descriptive analysis of change, as 
well as test the influence of different predictors. Another advantage of the data 
used in the present study is that it represents a very economically and 
geographically diverse sample.  
While the present study offers many advantages, there are also some 
limitations to the present study. First, predictor variables were not all 
measured at each assessment point. Thus, there are five measurement points 
for child anxiety and parental control, but only four measurements of parental 
anxiety and three measurements of stressful life events. Although a strength of 
the study is that it covers a large developmental period, a limitation may be the 
increased time gap between measurement points. For example, stressful life 
events may have a more immediate impact on child anxiety that is not 
necessarily captured in the present study. However, it is important in modeling 
longitudinal data to include enough of a time lag between measurement points 
to capture the effect of interest (Cole & Maxwell, 2003; Selig & Preacher, 
2009). Another potential limitation of the present study is that it does not focus 
on clinically-anxious youth. However, examining anxiety symptoms in a 
community-based sample allows for the study of normative developmental 
changes, while also providing insight into etiological and risk factors that may 
be targeted for both prevention and intervention programs.  
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Chapter 2 
METHOD 
Participants and Procedure 
Participants were enrolled in the National Institute of Child Health and 
Human Development (NICHD) Study of Early Child Care and Youth 
Development (SECCYD), a prospective longitudinal study which began in 
1991 at 10 research sites across the United States (i.e., Arkansas, California, 
Kansas, New Hampshire, North Carolina, Pennsylvania, Virginia, 
Washington, and Wisconsin). The sample included 1,364 children (and their 
families) who were initially recruited at birth and who completed a home 
interview when the infant was 1 month old. This recruited sample was drawn 
from a larger sample (n = 8,986) that included of a conditionally random 
sample of participants who agreed to participate and met eligibility 
requirements. The conditioning assured adequate representation (at least 10%) 
of single mothers, mothers without a high school degree, and ethnic minority 
mothers. Exclusion criteria included mothers who were under 18 years old, did 
not speak English, or unhealthy at time of birth; babies part of a multiple birth, 
to be released for adoption, or hospitalized for more than a week; and families 
who lived more than an hour from research site, expected to move in the next 
3 years, or lived in a neighborhood deemed too dangerous by police to visit. 
The recruited sample consisted of 52% boys, 24% participants of color, 11% 
mothers not completing high school, and 14% single-parent families. 
Additional details about recruitment and selection procedures are available in 
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prior publications from the study (see NICHD Early Child Care Research 
Network, 2005) and from the study website (http://secc.rti.org).  
The present study focuses on measures taken when the children were 
54 months through 15 years of age. Therefore, the working sample for the 
present study is comprised of 1084 of the original 1364 participants, which 
includes children with valid data for at least one measurement point on at least 
one of the variables of interest. Attrition biases were examined by creating a 
dummy variable for each case (e.g., 1 = missing, 0 = not missing) which was 
then correlated with sociodemographic characteristics. Attrition was not 
significantly related to the site or child’s sex. Attrition was significantly 
related to other sociodemographic characteristics measured at the 1 month 
assessment. Specifically, attrition was negatively correlated with mother’s age 
(r[1362] = -.14, p < .001), mother’s education (r[1362] = -.13, p < .001), and 
total family income (r[1271] = -.07, p < .05). There are also significant 
differences between the original and working samples on ethnicity, mother 
living with husband/partner, and family below poverty line. Specifically, 
ethnic minority children were less likely to participate compared to Caucasian 
children (71% compared to 82%), mothers who did not live with a husband or 
partner were less likely to participate (69% compared to 81%), and families 
below the poverty line (70% compared to 83%) were also less likely to 
participate. Table 1 presents the demographic characteristics for the working 
sample used in the present study.  
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Measures 
The core measures in the present study (child anxiety, behavioral 
inhibition, parental control, parental anxiety and stressful life events) were 
taken from assessments from age 54 months to 15 years. Although the original 
NICHD SECCYD study included more than five measurement points, the 
decision to restrict the present study to the measurement points at 54 months, 
1
st
 grade, 3
rd
 grade, 5
th
 grade, and 15 years, was due both to pragmatic and 
theoretical reasons. Developmentally, it was important to use measurement 
points that would capture changes across a large range of development. The 
use of these five measurement points allows for examinations in early, middle, 
and late childhood as well as adolescence. Because many of these risk factors 
are expected to have underlying cognitive mechanisms, it was not of interest 
to explore the relations in youth under 4 years of age. Pragmatically, these five 
measurement points represented the best coverage of the five major constructs. 
Previous studies using the NICHD SECCYD dataset have drawn from these 
same measurement points and also implied that adding additional 
measurement points may negatively impact model fit and interpretability (Burt 
& Roisman, 2010). 
Measures included a parent-child interaction task and four parent-reported 
questionnaires, including the Children's Behavior Questionnaire (CBQ), Life 
Experiences Survey (LES), State-Trait Anger and Anxiety Scales (STAAS), 
and Child Behavior Checklist (CBCL) (see Appendix A). Parent participants 
were primarily mothers (>95% across all assessment points), but when 
mothers did not participate, fathers or alternate caregivers completed the 
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measures instead. For example, a majority of the CBCL measures were 
completed by mothers across the 5 assessments (i.e., 100% at 54 months, 98% 
at 1
st
 grade, 98% at 3
rd
 grade, 98% at 5
th
 grade, and 96% at 15 years). For 
cases in which the mother did not complete the CBCL, the measure was 
instead completed by fathers (none at 54 months, 1.3% at 1
st
 grade, 1.5% at 3
rd
 
grade, 1.5% at 5
th
 grade, and 2.8% at 15 years) or alternative caregivers (none 
at 54 months, 0.6% at 1
st
 grade, 0.4% at 3
rd
 grade, 1% at 5
th
 grade, and 1.7% at 
15 years). The decision to focus on maternal report data was also based on 
both theoretical and pragmatic reasons. Based on the reviewed literature, 
levels of parental anxiety and control show the most consistent evidence 
among mothers. Pragmatically, it was of interest to use predictor variables that 
are consistently reported by the same respondent, and father/alternative 
caregiver data was not consistently available for the measures used in the 
present study. Furthermore, previous modeling studies with the NICHD 
SECCYD dataset show poor performance of multiple-informant data (Konold, 
Brewster, & Pianta, 2004). 
Behavioral inhibition. Behavioral inhibition was assessed in this 
study via maternal report on the Children's Behavior Questionnaire (CBQ; 
Rothbart, Ahadi, & Hershey, 1994) using data from the 54 month assessment. 
The CBQ assesses 15 aspects of temperament with 196 items that describe 
children’s reactions to different situations. Items are rated on a 7-point scale 
ranging from 1 (extremely untrue) to 7 (extremely true) to reflect the child’s 
reactions during the past 6 months. A shortened version of the shyness 
subscale was used in the present study to correspond to Kagan and colleagues’ 
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behavioral inhibition construct (Kagan, Reznick, & Snidman, 1988; Rothbart 
& Mauro, 1990). The shortened shyness subscale includes 10 of the original 
13 items assessing slow or inhibited approach in situations involving novelty 
and uncertainty (e.g., “Gets embarrassed when strangers pay a lot of attention 
to her/him”, “Sometimes seems nervous when talking to adults s ⁄he has just 
met”, and “Sometimes prefers to watch rather than join other children 
playing”). Alpha reliability for the CBQ Shyness subscale was .89 at the 54 
month assessment. 
Parental control. Parental control was assessed in this study via 
mother-child interaction tasks using data from the following assessments: 54 
months, Grade 1, Grade 3, Grade 5, and Age 15 (Egeland, & Hiester, 1993; 
Pianta, 1994; Owen, Vaughn, Barfoot, Domingue & Ware, 1996; Owen, 
Klausli, & Murrey, 2000; Allen, Hauser, Bell, McElhaney, Tate, Insabella, & 
Schlatter, 1994; Allen, Hall, Insabella, Land, Marsh, & Porter, 2003).Three 
different sets of structured tasks were designed to assess parent-child 
interactions across these assessment/developmental periods. At the 54 month 
and Grade 1 assessments, three tasks were used, including two activity tasks 
and one play task (Egeland, & Hiester, 1993). At the Grade 3 and Grade 5 
assessments, one activity task and one discussion task were used (Egeland, & 
Hiester, 1993; Pianta, 1994). At the Age 15 assessment, 2 discussion tasks 
were used (Owen, Vaughn, Barfoot, Domingue & Ware, 1996; Owen, Klausli, 
& Murrey, 2000; Allen, Hauser, Bell, McElhaney, Tate, Insabella, & Schlatter, 
1994; Allen, Hall, Insabella, Land, Marsh, & Porter, 2003). Although the 
nature of the structured interaction varied by assessment/developmental 
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period, each interaction was designed to assess qualities of parent behavior, 
child behavior, and dyadic interaction (e.g., parent hostility, child agency, and 
dyadic affective mutuality). Additional details about the interaction tasks are 
available in prior publications from the study (see NICHD Early Child Care 
Research Network, 2005) and from the study website (http://secc.rti.org). 
Videotapes of the structured interactions were coded by trained observers. The 
rating scales used to code the videotaped interactions ranged from 1 (Very 
Low) to 7 (Very High). For the present study, the parent-focused respect for 
child’s autonomy scale was reverse-coded to reflect parental control. Previous 
studies have measured parental control in a similar manner (see meta-analysis 
by Van Der Bruggen et al., 2008). Previous studies have also provided support 
for the use of assessing parental control via an interaction task rather than 
parent or child reported questionnaires (McLeod et al., 2007).  Interrater 
reliability estimates for the parental control task ranged from .62 to .86. 
Parental anxiety. Parental anxiety was assessed in this study via 
maternal report on the State-Trait Anger and Anxiety Scales (STAAS; 
Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983) using data from the 
following assessments: Grade 1, Grade 3, Grade 5, and Age 15. The STAAS 
was not administered at the 54 month assessment. The STAAS includes 20 
items that describe feelings of anger and anxiety. Items are rated on a 4-point 
scale ranging from 1 (not at all) to 4 (very much) with higher scores reflecting 
more anger/anxiety. A modified version of the STAAS was used in the present 
study, in which participants are asked to rate their feelings of anger and 
anxiety “over the past week”, rather than “right now” as described in the 
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original measure. The anxiety subscale was used for the present study, which 
includes 10 items from the State-Trait Anxiety Inventory (e.g., “I was 
worried”, “I felt frightened”; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 
1983). Alpha reliabilities for the anxiety subscale ranged from .78 to .89 
across the 4 available assessments. 
Stressful life events. Stressful life events were assessed in this study 
via maternal report on Life Experiences Survey (LES; Sarason, Johnson, & 
Siegel, 1978) using data from the following assessments: 54 months, Grade 3, 
and Grade 5. The LES was not administered at the Grade 1 or Age 15 
assessments. The LES asks mothers to identify 57 positive and negative life 
events that have happened to them over the past year. For each event that is 
identified as occurring over the past year, respondents are asked to indicate on 
a 7-point scale, from +3 (very positive) to 0 (neutral) to –3 (very negative) the 
impact the event has had on their lives. Events include routine events (e.g., 
child starting school) to more major events (e.g., major change in financial 
status) to more catastrophic events (e.g., divorce). This measure is meant to 
provide an overview of the stressful events that have occurred in the child’s 
family and may have an impact the well-being of both the child and the 
family. The scale used in the present study represents the sum of the impact of 
negative events. Alpha reliabilities for the stressful life events scale ranged 
from .72 to .94 across the 3 available assessments. 
Child anxiety. Child anxiety was assessed in this study via maternal 
report on the Child Behavior Checklist (CBCL; Achenbach, 1991a, 1991b) 
using data drawn from the following assessments: 54 months, Grade 1, Grade 
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3, Grade 5, and Age 15. The CBCL is comprised of 138 items, including 118 
which assess child behavior problems and 20 which assess social 
competencies. Items are rated on a 3-point scale from 0 (not true of the child) 
to 2 (very true of the child). Empirically derived syndromes are scored with 
standard computer programs to generate broad band syndrome scores 
(externalizing, internalizing, total problem) and narrow band syndrome scores 
(e.g., social problems, depression). Previous studies have reported that the 
measure has test-retest reliability in the .90s (κ = .91 for Internalizing, κ = .92 
for Externalizing, κ = .94 for Total Problems; Achenbach, 1991a) and 
construct validity in the high .80s (r = .89 correlation with the BASC scale). 
Achenbach (1991a) reported test-retest reliability estimates ranging from 0.87 
to 0.89 using a 7-day interval. The CBCL-Anxiety (CBCL-A) scale was used 
for the present study, which includes 16 items originally identified by Kendall 
and colleagues to assess anxiety (e.g., “clings to adults or too dependent”, 
“fears going to school”, “shy or timid”; Kendall et al., 2007). The CBCL-
Anxiety Scale was found to significantly discriminate between youth with and 
without anxiety disorder diagnoses using the ADIS-C/P, and correlated with 
other measures of child anxiety, including the STAIC-P-T (r = .77, p < .01), 
NASSQ (r = .17, p < .05), MASC (r = .41, p < .01) and RCMAS (r = .39, p < 
.01). Alpha reliabilities for the CBCL Anxiety subscale ranged from .72 to .78 
across the five assessments.  
Data Analytic Plan 
Preliminary data analyses were conducted in SPSS version 20 and 
included examinations of attrition and missingness as well relations between 
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demographic, predictor, and outcome variables. Subsequently, two sets of 
analyses examined multiple risk models, testing both the interactive and 
cumulative effects of multiple risk factors. First, a series of six regressions 
were conducted at each measurement point to examine the interactive effects 
between each pair of risk factors. Second, a cumulative risk index was 
calculated to examine the additive effect of risk factors on child anxiety at 
each measurement point. Risk status was calculated for each predictor by 
categorizing youth into low, average, and high levels for each risk factor at 
each measurement point. Low risk was defined as less than one standard 
deviation below the mean, average risk was defined as within one standard 
deviation above and below the mean, and high risk was defined as more than 
one standard deviation above the mean. Because of the kurtotic distribution of 
the stressful life events variable, scores of 0 were categorized as low (19-23% 
of youth at each time), scores 1-10 were categorized as average (55-58% of 
youth at each time), and scores above 10 were categorized as high (13-18% of 
youth at each time). Low, average, and high risk statuses were coded as -1, 0 
and 1 respectively. The cumulative risk index was then calculated by summing 
the risk statuses across the within-time risk factors at each measurement point. 
For example, a cumulative risk of 4 would indicate that the child was at high 
risk (i.e., one standard deviation above the mean) on 4 risk factors, whereas a 
cumulative risk score of -4 would indicate that the child was at low risk (i.e., 
one standard deviation below the mean) on 4 risk factors. Likewise, a 
cumulative risk score of 0 indicates the child was average on all risk factors at 
that measurement point. Because of the stable nature of behavioral inhibition, 
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BI was considered as a risk factor at each measurement point. Since not all 
risk factors were measured at each measurement point, the range of risk scores 
varied across assessments (from ±3 to ±4). That is, 3
rd
 and 5
th
 grade 
cumulative risk was calculated by adding the risk status of 4 risk factors (BI, 
parental control, parental anxiety, and stressful life events), however 54 
month, 1
st
 grade, and 15 year cumulative risk was calculated by adding the 
risk status of the 3 measured risk factors. 
Longitudinal growth modeling and cross-lagged analyses were 
conducted in MPlus version 6.0 (Muthén & Muthén, 1998-2010). MPlus uses 
full information maximum likelihood estimation to handle missing data. For 
these analyses, all dichotomous variables were coded using dummy codes (0 = 
child male, child non-Hispanic white, husband/partner not living in the home, 
family above poverty line; 1 = child female, child ethnic minority, 
husband/partner living in the home, family below poverty line). All continuous 
variables were centered at the mean (i.e., mother’s age, maternal education, 
behavioral inhibition, parental control, parental anxiety and stressful life 
events). Assessment time was centered at the first measurement point, 54 
months, such that intercept values reflect anxiety levels at 54 months and 
slopes reflect annual changes in anxiety from 54 months to 15 years. Model fit 
will be assessed using the χ2, root mean square error of approximation 
(RMSEA), and comparative fit index (CFI). RMSEA values approximating 
0.06 indicate good model fit (Hu & Bentler, 1999). CFI values approximating 
0.90 indicate acceptable fit (Bentler, 1990) and values approximating 0.95 
indicate good fit (Hu & Bentler, 1999). 
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Three longitudinal growth models were conducted to specifically 
address each of the three research questions (see Figures 2-4). First, an 
unconditional growth model will examine the level and rate of anxiety across 
the five measurement points (see Figure 2). This model will not include 
covariates or predictors. A second longitudinal growth model will examine the 
prospective relation between the initial levels of the predictors and the level 
and rate of anxiety across time (see Figure 3). This model will use time-
invariant covariates and predictors measured at the first measurement point to 
predict anxiety levels and growth across time. The third longitudinal growth 
model will examine developmental differences in the relation between the four 
predictor variables and anxiety at each developmental period (see Figure 4). 
This model will use covariates from the initial measurement point and time-
varying predictors to examine concurrent prediction between the risk factors 
and child anxiety at each developmental period. 
Three additional examinations were conducted to explore the 
directionality of effects between risk factors and child anxiety. First, a cross-
lagged model predicted child anxiety and parental control across 5 
measurement points. The second cross-lagged model predicted child anxiety 
and parental anxiety across 4 measurement points. The third cross-lagged 
model predicted child anxiety and parental anxiety across 3 measurement 
points. All three cross-lagged models controlled for the six demographic 
covariates at each measurement point.  
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Chapter 3 
RESULTS 
Preliminary Analyses 
 Missingness. For the working sample in the present study, missingness 
was examined at the scale level to determine if there were significant 
associations with the demographic or variables of interest (i.e., behavioral 
inhibition, parental control, parental anxiety, and stressful life events). 
Missingness was tested for bias by creating a dummy variable for each case 
(e.g., 1 = missing, 0 = not missing), which was then correlated with 
sociodemographic, predictor, and outcome measures. Missingness was 
significantly and negatively correlated with certain demographic variables, 
including mother’s age (r[1084] = -.09, p < .01) and mother’s education  
(r[1084] = -.09, p < .01). Missingness was also higher for mothers not living 
with husband/partner (χ2[1] = 5.24, p < .05)  and families below poverty line 
(χ2[1] = 5.12, p < .05). Missingness was not significantly related to any other 
demographic variables (e.g., site, child’s sex, child’s ethnicity). In regards to 
the variables of interest, missingness was related to parental control at 54 
months, 1
st
 grade, and 3
rd
 grade. Specifically, missingness was associated with 
higher parental control at 54 months (M = 2.93 compared to 2.67; t[1038] = -
3.77, p < .001), at 1
st
 grade (M = 2.87 compared to 2.65; t[982] = -2.81, p < 
.01) and at 3
rd
 grade (M = 3.22 compared to 3.03; t[924] = -2.53, p < .05). 
Missingness was not significantly related to any other variables of interest 
(i.e., behavioral inhibition, parental anxiety, and stressful life events). 
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Demographic differences. In addition to missingness, preliminary 
analyses examined sociodemographic differences between the predictor and 
outcome measures. Each variable of interest was examined for demographic 
differences, including child’s sex, child’s ethnicity, mother’s age, mother 
living with a husband/partner, family below poverty, and maternal education. 
Analyses revealed several significant demographic differences. Behavioral 
inhibition, measured at 54 months, was significantly related to child’s sex (i.e., 
being female) and mother living with a husband/partner. Behavioral inhibition 
was not significantly related to any other demographic variables, including 
mother’s age, mother’s education, or total family income. Across all five 
assessments, parental control significantly correlated with mother’s age (rs = -
.19 to -.26, p < .001), mother’s education (rs = -.28 to -.37, p < .001), and total 
family income (rs = -.17 to -.24, p < .001). Parental control was also 
consistently related to the mother living with a husband/partner, family below 
poverty, and the child being an ethnic minority. Parental control was also 
significantly related to child sex at the 3
rd
 and 5
th
 grade assessments, such that 
girls had higher levels of parental control. Across all four assessments, 
parental anxiety was negatively and significantly associated with mother’s age 
(rs = -.10 to -.14, p < .01), maternal education (rs = -.13 to -.16, p < .001) and 
total family income (rs = -.10 to -.13, p < .01). Parental anxiety was also 
consistently associated with mother living with a husband/partner and poverty 
status. Parental anxiety was also associated with child ethnic minority status at 
1
st
, 3
rd
, and 5
th
 grade, but not at 15 years. At 54 months, stressful life events 
was significantly and negatively correlated with mother’s age (r = -0.06, p < 
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.05). Stressful life events were not significantly associated with any other 
demographic variables. Stressful life events at 5
th
 grade were also significantly 
lower for mothers living with a husband/partner. Across all five assessments, 
CBCL Anxiety was significantly and negatively associated with mother’s age 
(rs = -.08 to -.11, p < .05). CBCL Anxiety was also significantly associated 
with mother’s education at 54 months, 3rd grade, and 15 years (rs = -.08 to -
.10, p < .05). At 3
rd
 grade, CBCL Anxiety was associated with lower total 
family income (r =-.08, p < .05). There were no other significant demographic 
relations with the CBCL Anxiety. CBCL Anxiety at 5
th
 grade and 15 years 
showed significant gender differences, in that girls were higher than boys. 
Results from these preliminary analyses suggested the use of six 
demographic factors as covariates in subsequent analyses, including child’s 
sex, child’s ethnic minority status, mother’s age, husband/partner living in the 
home, poverty status, and mother’s education. Child’s ethnic minority status, 
poverty status, and husband/partner living in the home were chosen and used 
as dichotomous variables for ease of interpretation. Thus, it should be noted 
that these are fairly shallow indicators of ethnicity, socioeconomic status, and 
household composition, so it would be important that future studies examine 
the within-group variations among these sociodemographic characteristics. 
The use of other covariates were initially explored, but seemed to provide 
redundant information or were not significantly related to participation or 
child anxiety outcomes or predictors. For example, mother’s marital status 
provided comparable findings with mother living with a partner/husband. 
Similarly, total family income and family using public assistance provided 
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comparable results with poverty status. Other demographic characteristics 
were not significantly related to the variables of interest, such as number of 
people in the household. 
Descriptive statistics. Table 2 presents the means, standard deviations, 
minimum and maximum values for the predictor and outcome measures across 
each assessment. Mean levels of parental control ranged from 2.74 at 1
st
 grade 
to 3.10 at 3
rd
 grade. Mean levels of parental anxiety remained somewhat 
consistent across measurement points, ranging from 17.34 at 3
rd
 grade to 17.80 
at 15 years. Mean levels of negative life events were also fairly consistent 
across measurement points, ranging from 5.31 at 5
th
 grade to 5.95 at 3
rd
 grade.  
Child anxiety levels were lowest at 15 years (M = 3.38) and highest at 54 
months (M = 3.92). 
Correlations. Correlations between the predictor and outcome 
measures across all assessment points are presented in Table 3. Across-time 
correlations ranged from .26 to .40 for parental control, .40 to .52 for parental 
anxiety, .27 to .41 for stressful life events, and .38 to .66 for child anxiety (ps 
<.05). Within-time correlations ranged from -.04 (ns) to .32 (p < .001) at 54 
months, .04 (ns) to .26 (p < .001) at 1
st
 grade, -.01(ns) to .31(p < .001) at 3
rd
 
grade, -.01 (ns) to .27 (p < .001) at 5
th
 grade, and .07 (p < .05) to .24 (p < .001) 
at 15 years.  
Multiple Risk Models 
Interactions. One interaction term emerged as a significant predictor 
of child anxiety. Specifically, parental control significantly interacted with 
parental anxiety to predict child anxiety at the 15 year measurement point (= 
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.32, p < .01). Further probing of the interaction term (see Figure 1) 
demonstrated parental control had a minimal effect on child anxiety at lower 
levels of parental anxiety, but a significantly larger effect at higher levels of 
parental anxiety. The interaction between parental control and parental anxiety 
was not significant for other measurement points and no other interactions 
were statistically significant.  
Cumulative Risk. Table 4 presents the percentage of youth at each 
cumulative risk level for each measurement point. Cumulative risk was 
significantly and positively correlated with child anxiety at each measurement 
point (rs = .21-.30, p <.01). Cumulative risk significantly predicted child 
anxiety at each time, controlling for the six demographic covariates (βs = .19 - 
.31, p <.01). Table 5 displays the mean anxiety levels for each cumulative risk 
level, across each measurement point. Exploratory trend analyses suggested 
some developmental differences in the relation between cumulative risk and 
child anxiety, such that cumulative risk seems to have an increasingly 
exponential relation to child anxiety with age. Specifically, a linear trend best 
characterized the cumulative risk to child anxiety relation at 54 months, 1
st
 
grade, and 3
rd
 grade. However, at 3
rd
 grade, the quadratic trend approached 
significance and was significant at 5
th
 grade and 15 years. 
Longitudinal Growth Model Analyses 
Unconditional Anxiety Growth Model. Table 6 presents the 
longitudinal growth modeling results for Model 1 (see Figure 2), including the 
unstandardized coefficients, standard errors, z-scores, and p-values. As 
displayed in the table, the model-implied mean anxiety level at 54 months is 
 41 
3.94, and the model-implied mean anxiety growth rate is -.05. On average, 
anxiety decreased by .05 per year, which is significantly different from zero.  
The model supported significant between-person variation in the mean anxiety 
level at 54 months as well as the anxiety growth rate. The significant residual 
variance also indicates that there is significant within-person variation as well. 
Based on these variance estimates, an interclass coefficient of .57 was 
calculated, implying that approximately 57% of the total variability is between 
people, with the remaining 43% of the total variability for within-person. The 
model also showed support for a significant correlation between the anxiety 
intercept level and anxiety growth rate. Using estimates from the table, a 
correlation of -.20 was calculated, implying that there is a small but significant 
negative correlation between initial levels of anxiety and anxiety growth rate. 
Results for model 1 indicated that the model provided acceptable fit to the data 
(χ2[10)] = 91.91, p < .001, RMSEA = .09, CFI = .96).  
 Anxiety Growth Model with Time-Invariant Predictors. Table 7 
presents the longitudinal growth modeling results for Model 2 (see Figure 3), 
including the standardized and unstandardized coefficients, as well as the 
unstandardized standard errors, z-scores and p-values. The unstandardized 
betas represent the change in 54-month anxiety level/rate for dichotomous 
predictors coded zero (male, ethnic minority, partner/husband in home, and 
below poverty) and for a 1-unit increase in the continuous predictors (i.e., 
mother’s age, maternal education, behavioral inhibition, parental control, 
parental anxiety and stressful life events).  
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As shown in the table, 3.66 represents the average anxiety level at 54 
months for youth at mean levels on continuous predictors and coded 0 on 
dichotomous variables. Behavioral inhibition, parental control, parental 
anxiety and stressful life events positively and significantly predicted child 
anxiety levels. Standardized betas indicate that behavioral inhibition (β = .37) 
and parental anxiety (β = .29) were the most robust predictors of child anxiety 
levels, although parental control (β = .08) and stressful life events (β = .08) 
also significantly predicted child anxiety levels. None of the six demographic 
characteristics significantly predicted child anxiety levels in this model. 
 As indicated in the lower half of the table, the average anxiety growth 
rate (i.e., slope) was 0.03 across time (again, for youth who were average on 
continuous predictors and coded 0 on dichotomous variables). Child anxiety 
growth was significantly and negatively predicted by behavioral inhibition (β 
= -.29). This finding indicates that behavioral inhibition is related to a 
decrease in the growth rate of anxiety across time. Parental control, parental 
anxiety, and stressful life events were not significantly related to the anxiety 
growth rate. In terms of demographic characteristics, child’s sex was the only 
demographic factor significantly related to anxiety growth. Specifically, being 
male was associated with a .09 annual decrease in anxiety growth. As also 
displayed in Table 7, there was not a significant correlation between the initial 
level of anxiety and the anxiety growth rate. Results for model 2 indicated that 
the model provided good fit to the data (χ2[40] = 146.44, p < .001, RMSEA = 
.06, CFI = .95).  
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 Anxiety Growth Model with Time-Varying Predictors. Table 8 
presents the longitudinal growth modeling results for Model 3 (see Figure 4), 
including the standardized and unstandardized coefficients, as well as the 
unstandardized standard errors, z-scores and p-values. The average anxiety 
level and growth rate were 2.62 and -.02, respectively (for youth who were 
average on all continuous predictors and coded 0 on dichotomous variables). 
Behavioral inhibition was the only significant predictor of child anxiety levels. 
The six demographic characteristics did not significantly predict anxiety 
levels. Similar to Model 1, behavioral inhibition significantly and negatively 
predicted anxiety growth across time. Anxiety growth rate was also negatively 
related to being male and having a partner/husband living in the home. After 
accounting for behavioral inhibition and demographic characteristics, there 
were significant predictors of anxiety at each assessment point. At 54 months, 
anxiety was predicted by parental control and was not related to stressful life 
events. At 1
st
 grade, anxiety was concurrently predicted by parental anxiety 
but not parental control. At 3
rd
 grade, anxiety was concurrently predicted by 
stressful life events, but not parental anxiety or parental control. At 5
th
 grade, 
anxiety was concurrently predicted by parental anxiety and stressful life 
events, but not parental control. Anxiety at 15 years was concurrently 
predicted by both parental control and parental anxiety. As also displayed in 
Table 8, there was not a significant correlation between the initial level of 
anxiety and the anxiety growth rate. Results for Model 3 indicated that the 
model provided acceptable fit to the data (χ2[79] = 215.59, p < .001, RMSEA 
= .06, CFI = .90). 
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Cross-lagged Models 
Child Anxiety and Parental Control. Figure 5 displays the 
standardized coefficients for cross-lagged model results for child anxiety and 
parental control, controlling for the six demographic covariates. As displayed 
in the figure, child anxiety predicted subsequent parental control at 1
st
 grade 
and parental control predicted subsequent child anxiety at 5
th
 grade. These 
findings imply that the direction of the relation between child anxiety and 
parental control reverses across childhood, such that in early childhood, child 
anxiety leads to increases in parental control in early childhood whereas in 
middle childhood, parental control leads to increases in child anxiety. Results 
for model 4 indicated that the model provided acceptable fit to the data (χ2[24] 
= 301.37, p < .001, RMSEA = .11, CFI = .91).  
Child Anxiety and Parental Anxiety. Figure 6 displays the 
standardized coefficients for cross-lagged model results for child anxiety and 
parental anxiety, controlling for the six demographic covariates. As displayed 
in the figure, child anxiety predicted subsequent changes in parental anxiety at 
3
rd
 grade, 5
th
 grade, and 15 years. Parental anxiety predicted subsequent 
changes in child anxiety at 3
rd
 grade and 5
th
 grade, however it did not reach 
significance at 15 years. These findings imply that parental anxiety and child 
anxiety influence each other across childhood. Results for model 5 indicated 
that the model failed to provide acceptable fit to the data (χ2[12] = 331.40, p < 
.001, RMSEA = .16, CFI = .87). 
Child Anxiety and Stressful Life Events. Figure 7 displays the 
standardized coefficients for cross-lagged model results for child anxiety and 
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stressful life events, controlling for the six demographic covariates. As 
displayed in the figure, child anxiety predicted subsequent stressful life events 
at 3
rd
 grade and 5
th
 grade. On the other hand, stressful life events predicted 
subsequent child anxiety at 3
rd
 grade but not at 5
th
 grade. These findings imply 
that child anxiety and stressful life events influence each other in early 
childhood, but the influence of stressful life events decreases in middle 
childhood. Moreover, it seems that child anxiety may lead to increases in 
stressful life events in middle childhood. Results for model 6 indicated that the 
model provided acceptable fit to the data (χ2[4] = 52.49, p < .001, RMSEA = 
.11, CFI = .96).  
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Chapter 4 
DISCUSSION 
The purpose of the present study was to examine developmental 
changes in the influence of multiple child anxiety risk factors. Findings 
demonstrated that behavioral inhibition, parental control, parental anxiety and 
stressful life events independently and cumulatively predicted anxiety levels 
across childhood. Generally, risk factors for child anxiety combined in an 
additive, rather than interactive, manner. Specific findings for the multiple risk 
models, including interactive and cumulative effects, are discussed below. 
Findings also showed support for significant developmental differences in 
anxiety risk relations. Specific findings for each risk factor, including 
developmental changes and directionality, are discussed below.  
Multiple Risk Models 
Two sets of examinations explored the interactive and cumulative 
influence of multiple risk factors within each time point. One interaction 
emerged as significant at one time point. Specifically, parental control and 
parental anxiety significantly interacted in adolescence, such that parental 
control seemed to have a minor effect on child anxiety unless it was combined 
with high levels of parental anxiety. The interaction between parental control 
and parental anxiety was not significant at earlier time points, implying that 
there is some developmental change in the interactive influence of these two 
risk factors. Future research should examine this relation further into 
adolescence to see if and how this relation changes. None of the remaining 
interactions emerged as significant, which may have important implications 
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regarding the interpretation of subsequent findings. Specifically, since tests of 
interactions employed categorical predictor levels, the finding that most were 
non-significant implies that youth at categorically high or low levels were not 
accounting for the significant findings in subsequent analyses employing 
continuous predictors (i.e., longitudinal and cross-lagged models). 
Findings regarding cumulative risk consistently demonstrated that 
multiple risk factors have an additive effect on child anxiety levels. The 
number of risks significantly predicted child anxiety levels at each 
measurement point. Additional analyses also suggested that the cumulative 
risk trend becomes more quadratic as youth get older, implying that older 
youth may be more susceptible when experiencing a combination of risk 
factors. It could also be the case that older youth are more impacted by 
cumulative risk, not necessarily because of age, but because they have endured 
multiple risk factors over a longer duration of time. In addition to cumulative 
risk, individual risk factors significantly predicted initial and concurrent levels 
of child anxiety. 
Behavioral Inhibition 
Findings from the present study support that behavioral inhibition is a 
strong predictor of child anxiety, even when controlling for other risk factors. 
As expected, the influence of behavioral inhibition decreased with age. The 
declining effect of behavioral inhibition on child anxiety implies that, while BI 
remains a significant risk factor for anxiety, other environmental and risk 
factors may reduce the influence of BI across time.  
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Although the correlation between behavioral inhibition and child 
anxiety was significant and high (r = .32), it did not exceed multicollinearity 
thresholds (e.g., .60- .90; Rubin, 2010). Additionally, there was minimal 
overlap between the measures of behavioral inhibition and child anxiety (i.e., 
two items on the child anxiety measure ask about shyness and 
embarrassment). Most items on the BI measure focus on youths’ responses to 
novel and/or social situations, whereas items on the child anxiety measure 
focus on general anxiety, specific fears, and anxiety-related cognitions and 
somatic symptoms. In sum, there is adequate evidence suggesting that BI 
provides a unique contribution to the prediction of child anxiety.  
Furthermore, these findings imply that the influence of BI is linear and 
continuous since categorical levels of BI did not significantly interact with 
other variables. That is, the relation between behavioral inhibition and child 
anxiety is not solely captured by youth who are high on behaviorally 
inhibition, but rather there is a linear relation across the full range of 
behavioral inhibition. Thus, while it may be conceptually meaningful to 
identify youth as being categorically high on behavioral inhibition, the relation 
between BI and anxiety is not quantitatively different than youth who are 
average or low on behavioral inhibition. 
Parental Control 
Significant developmental differences emerged on the relation between 
parental control and child anxiety. Specifically, parental control was only 
related to child anxiety in early childhood and adolescence. Interestingly, 
results from the cross-lagged analyses indicated that the direction of these 
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relations is reversed at the two different developmental periods. In early 
childhood, parental control is predicted by child anxiety, which implies that 
parents may increase levels of control as a response to having an anxious 
child. The direction of this relation was reversed in adolescence, where 
parental control predicted subsequent increases in child anxiety. This latter 
finding implies that, as children get older, parental control has an increasingly 
negative impact on child anxiety. Previous studies have suggested that levels 
of parental control should decrease with child age in order for children to 
develop autonomy and self-efficacy (e.g., Hudson & Rapee, 2002). If parents 
continue to be controlling even as children age, it could prevent youth from 
developing effective problem-solving and coping strategies, leading to 
increased anxiety. Parental control may also increase child anxiety though 
decreased levels of youth self-esteem and perceived competence. Future 
studies should examine potential mediators of this relation.  
Parental Anxiety 
Findings supported that parental anxiety is a strong and fairly 
consistent predictor of anxiety across childhood. Parental anxiety positively 
predicted initial levels of child anxiety as well as concurrent levels of anxiety 
across childhood, even when controlling for sociodemographic and other risk 
factors. Results from the cross-lagged analyses indicate that this relationship is 
mutually influential across childhood, with some indication that the effect of 
parental anxiety on child anxiety may decrease slightly in adolescence. Future 
studies should conduct more in-depth examinations of the exact mechanism 
underlying this relation. As described previously, it could be the case that the 
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relation between parental anxiety and child anxiety is accounted for by 
genetic, physiological, cognitive or behavioral mechanisms. It would be of 
interest to examine if the underlying mechanisms change across development. 
For example, perhaps this relation is primarily determined by behavioral 
factors in early childhood (e.g., modeling avoidance) and cognitive factors 
(e.g., transferring threatening information) in later childhood. Although 
previous studies have provided some explanations for the influence of parental 
anxiety on child anxiety, there is less known about the mechanisms underlying 
the influence of child anxiety on parental anxiety. Future research, especially 
intervention-based research, may be able to provide insight into describing 
these mechanisms.   
Stressful Life Events 
Significant developmental differences emerged on the relation between 
stressful life events and child anxiety. Specifically, findings demonstrated that 
stressful life events have a significant impact in middle and late childhood, but 
not early childhood. This finding suggests that the mechanism underlying this 
relation may be primarily cognitive, rather than biological (which would 
support an early childhood relation). Findings from the cross-lagged analyses 
imply that child anxiety and stressful life events influence each other in early 
childhood, but the impact of stressful life events decreases in middle 
childhood. Rather, child anxiety may lead to increases in stressful life events 
in middle childhood. This finding parallels some previous research which also 
demonstrated that child psychopathology, including child anxiety, can predict 
subsequent stressful life events (e.g., Kim et al., 2003). There may be a few 
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different mechanisms to explain this relation. First, it could be the case that a 
third variable accounts for the increases in both child anxiety and stressful life 
events (e.g., parental psychopathology). Second, it may be that having an 
anxious child leads to true increases in the number of stressful life events (e.g., 
marital conflict). However, since the measure of stressful life events used in 
the present study reflects a sum of the impact ratings from stressful life events, 
it could also be the case that parents with anxious youth are more likely to 
perceive or experience stressful life events as being more severe (rather than 
an increase in the actual number of events experienced). Future studies should 
conduct more in-depth examinations to explore the nature of this relation. 
Also, while these findings imply a developmental change in the directionality 
of child anxiety and stressful life events, examinations were limited to the 
available measurement points which were truncated at 5
th
 grade for SLE. 
Thus, it would also be important for future studies to assess this relation as 
youth reach adolescence. 
Implications 
 In addition to highlighting the need for developmental considerations 
in examination of child, parental, and environmental risks, findings from the 
present study also have important implications for prevention and intervention 
research. First, these findings emphasize the importance of assessing both 
initial and concurrent risk at the child individual, parental, and environmental 
levels. Second, these findings imply that anxiety prevention and intervention 
efforts should focus on differing factors for youth of different ages. 
Specifically, prevention and intervention programs may consider focusing on 
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parental control in adolescence and stressful life events in middle childhood. 
Since findings demonstrate the strong influence of behavioral inhibition, 
especially early in childhood, it may be important that prevention programs 
teach parents how to respond to their children in a way that prevents rather 
than promotes inhibited children from developing anxiety. These findings also 
emphasize the role of parents on child anxiety, implying that it is important for 
parents to be involved in prevention and intervention efforts. Future research 
could examine how child individual factors or child-focused interventions 
could improve child anxiety despite parental risk factors. Future clinical 
research could also provide further support for these findings by conducting 
experimental comparisons of interventions targeting these risk factors. 
Specifically, interventions could aim to reduce modifiable risk factors (i.e., 
parental anxiety, parental control) or improve parent/child response to less 
modifiable risk factors (i.e., behavioral inhibition, impact of stressful life 
events).  
Directions for Future Research 
Although this study provided a multifaceted examination of a number 
of risk factors across a large developmental span, future research should 
examine and extend these findings in several ways. Below are several 
suggestions for future research, including considerations related to sample, 
measurement, and design characteristics. 
First, future studies should examine how these relations may differ 
across groups with different sociodemographic characteristics, especially sex, 
ethnicity, and socioeconomic differences. The focus of the present study was 
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to examine typical developmental differences, so these participant 
characteristics were used as covariates rather than focal predictors. However, 
preliminary tests of demographic differences and initial findings from the 
covariate analyses indicate significant sociodemographic differences that 
necessitate further analyses. For example, child sex was significantly related to 
anxiety course, such that boys experienced a significant decrease in anxiety 
across time whereas girls experienced stable levels of anxiety across time. 
Examining group differences could be especially beneficial since previous 
research indicates that there are significant group differences on many of these 
risk factors (e.g., parenting), although their relation to child anxiety and/or 
developmental changes remains largely unexamined. Although the sample 
reflected a geographically and economically diverse sample, the sample was 
primarily Caucasian (79%). Thus, it would be important for future research to 
include a more ethnically diverse sample in order to explore potential cross-
ethnic differences. In particular, participation among Hispanic families should 
be increased in order for the sample to reflect a more updated representation of 
ethnic diversity within the United States.  
 The present study focused on four common risk factors identified in 
the child anxiety literature, however, future studies should consider other 
factors that may be related to risk or protection of child anxiety specifically, or 
child psychopathology more generally. In particular, the present study did not 
include social and relationship-focused risk and protective factors, including 
marital conflict, parent-child attachment, peer relationships, and social 
support. Similarly, the present study focused on one specific characteristic of 
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parenting, but since parenting is multidimensional, it would be important for 
future research to consider how parental control relates to other parenting 
characteristics to predict child anxiety. These factors are likely to impact the 
relations examined in the present study and would also have important 
developmental and clinical implications. 
Another direction for future research is to consider and compare 
reports from multiple respondents. The present study focused on maternal 
reports given the available assessments of maternal measures and indications 
from previous research suggesting higher consistency in maternal reports. 
However, it would be interesting to examine how alternative caregivers, 
fathers, and child-self-reports compare to findings from the present study. For 
example, it could be the case that a larger variation in father characteristics 
(e.g., control) may have a stronger impact on child outcomes, compared to 
maternal reports which may be consistently high. Fathers may provide more 
occasions for youth to experience new and challenging situations, or respond 
differently to anxious youth, so it would be interesting for future examinations 
to include father reports. 
One limitation of the present study was that risk factors were not 
assessed at each measurement point. Assessing risk at each measurement point 
would be important for more balanced analyses as well as developmental gaps. 
For example, the present study was not able to examine a comprehensive 
cross-lagged model with all four risk factors since risk factors were not all 
assessed at each measurement point. Therefore, the present cross-lagged 
findings are limited to the independent influence of each risk factor across 
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time. The unequal measurements were also related to some inconsistencies 
across the different analytic methods in the present study, such that 
longitudinal growth modeling analyses were able to include multiple risk 
factors though cross-lagged models were not. Future studies with equal 
assessments could examine the relations between all four of these variables, 
within each measurement point, and across time. For example, they could 
examine how the relation between parental control and parental anxiety 
changes across time, or how the directionality between stressful life events and 
parental anxiety changes across time. Relatedly, some of the missing 
measurement occasions may overlap with meaningful developmental 
milestones. For example, stressful life events was not assessed at 1
st
 grade, 
which may have a particularly important significance to child anxiety given 
that one of the stressful life events is “child started school”.  Similarly, 
stressful life events was not assessed between 5
th
 grade and 15 years, which 
may include other developmental milestones such as school transitions and 
pubertal development. Especially given the developmental interpretation of 
these findings, it is important to consider potential developmental milestones 
related to missing measurement occasions and for future studies to address 
these gaps.  
Future studies could also provide more in-depth examinations of how 
these risk factors relate to one another to influence child anxiety. The present 
study focused on anxiety growth across time so in-depth examinations of 
across and within-time interactions among all risk factors were not explored. 
In particular, findings from the present study related to cumulative risk 
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warrant further investigation, especially in terms of developmental change. 
For example, future studies should examine cumulative risk as a independent 
predictor of child anxiety in longitudinal growth models. Future studies may 
also consider constructing an index of cumulative risk that accounts for 
multiple risk factors, not only within-time, but across-time as well. These 
additional examinations may better explain the developmental meaning of 
cumulative risk for child anxiety.  
Similarly, since the focus of the present study was developmental 
changes of anxiety, linear change was modeled in longitudinal growth models 
(and provided good fit to the data), however, if risk factors are examined 
independently, they could be related to anxiety in a curvilinear rather than 
linear pattern. For example, both high and low levels of parental control may 
negatively relate to anxiety, given neither is normative and therefore may not 
be adaptive. Future examinations, focusing more specifically on within-time 
relations, may provide better explanations of the specific nature of these risk 
mechanisms.  
The primary focus of the present study was to examine normative 
developmental changes in anxiety, but future studies should compare these 
findings with samples experiencing different levels or types of anxiety. For 
example, future research could examine these risk relations among clinically 
anxious versus non-anxious youth and/or among socially anxious versus non-
socially anxious youth. For example, future studies could use these risk factors 
to predict distinct child anxiety trajectories rather than average level and 
growth rates. Clinical indices of anxiety that consider impairment, such as 
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diagnoses, are important for considering the meaning and impact of child 
anxiety levels. Although previous research has found that the present measure 
of child anxiety has significant and predictive relations to clinical levels 
(Kendall et al., 2007), it may be more meaningful to predict distinct 
categorical anxiety trajectories rather than normative and continuous anxiety 
levels. Similarly, latent class analyses could examine different types of anxiety 
as categorical outcomes. For example, there is some research suggesting that 
some of these risk factors may have particular significance for social anxiety 
(e.g., Muris et al., 1996). These are important directions for future research 
which could help to explain and improve outcomes for anxious youth. 
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Table 1 
Demographics for the Working Sample 
 
 
Note. J.D. = Juris doctorate; M.D. = Medical doctorate; Ph.D. = Philosophy doctorate.  
Unless otherwise stated, demographics are from the 54 month wave.  
Variable M SD N Percent 
Child Age at each wave   
      54 month wave 55.13mos 1.12 
      1
st
 grade wave 6.45yrs .50 
      3
rd
 grade wave 8.42yrs .51 
      5
th
 grade wave 10.15yrs .36 
      15 year wave 14.4yrs .50 
  Child Sex   
  Boy   549 51% 
Girl   535 49% 
Child Ethnic Status   
       Non-Hispanic White   854 79% 
     Ethnic Minority   230 21% 
Child Race   
       American Indian/Eskimo   4 .4% 
     Asian/Pacific Islander   15 1% 
     Black/African American   123 11% 
     White   895 83% 
     Other   47 4% 
Child Hispanic   
       Yes   61 6% 
     No   1023 94% 
Mother’s Age 32.11 5.63 
  Maternal Education   
       Middle School   11 1% 
     Some High School   83 8% 
     High School   217 20% 
     Some College   356 33% 
     Bachelor's   247 23% 
     Some Grad School/Master's   140 13% 
     J.D./M.D./Ph.D.   30 3% 
Partner/husband living in the home   
  Yes   948 88% 
No   136 13% 
Total Family Income $37,948 34,102 
  Family Poverty Status   
  Above Poverty   804 74% 
Below Poverty   218 20% 
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Table 2 
Means, Standard Deviations, Minimum, and Maximum Values 
for Study Variables 
Variable M SD Min Max 
BI: 54mos 3.52 1.10 1.00 6.60 
Par Ctrl: 54mos 2.78 1.11 1.00 7.00 
Par Ctrl: 1
st
 gr 2.74 1.16 1.00 7.00 
Par Ctrl: 3
rd
 gr 3.10 1.02 1.00 7.00 
Par Ctrl: 5
th
 gr 3.01 .94 1.00 6.00 
Par Ctrl: 15yrs 2.95 1.14 1.00 7.00 
Par Anx: 1
st
 gr 17.43 5.14 10.00 38.00 
Par Anx: 3
rd
 gr 17.34 5.07 10.00 38.00 
Par Anx: 5
th
 gr 17.60 5.30 10.00 40.00 
Par Anx: 15yrs 17.80 5.63 10.00 40.00 
SLE: 54mos 5.68 6.79 0.00 66.00 
SLE: 3
rd
 gr 5.95 7.38 0.00 53.00 
SLE: 5
th
 gr 5.31 7.03 0.00 87.00 
Child Anx: 54mos 3.92 3.09 0.00 18.00 
Child Anx: 1
st
 gr 3.79 3.14 0.00 20.00 
Child Anx: 3
rd
 gr 3.74 3.39 0.00 29.00 
Child Anx: 5
th
 gr 3.87 3.44 0.00 27.00 
Child Anx: 15yrs 3.38 3.32 0.00 22.00 
 
Note. BI = Behavioral Inhibition; Par Ctrl = Parental Control; 
Par Anx = Parental Anxiety; SLE = Stressful Life Events; 
Child Anx = Child Anxiety; Mos = months; Gr = grade; 
Yrs = Years; Min = Minimum; Max = Maximum. 
  
 
Table 3 
Correlations among Study Variables 
Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 
1. BI: 54mos - 
                 2. Par Ctrl: 54mos - .04   - 
                3. Par Ctrl: 1st gr - .003  .37** - 
               4. Par Ctrl: 3rd gr -.07* .29** .38** - 
              5. Par Ctrl: 5th gr - .01   .34** .35** .40** - 
             6. Par Ctrl: 15yrs - .05   .26** .29** .30** .30** - 
            7. Par Anx: 1st gr  .04   .13** .12**  .05   .13** .07* - 
           8. Par Anx: 3rd gr  .02   .12** .12** .10** .15**  .04   .50** - 
          9. Par Anx: 5th gr  .06   .12** .15** .09** .13**  .05   .47** .52** - 
         10. Par Anx: 15yrs  .04   .10** .09**  .06   .10** .07* .46** .43** .40** - 
        11. SLE: 54mos - .03    .01   - .04    .01   .08* - .02   .18** .17** .14** .16** - 
       12. SLE: 3rd gr  .03   - .003  - .02   - .01   .09**  .02   .21** .31** .16** .21** .27** - 
      13. SLE: 5th gr - .01   - .004   .01   - .03   - .01    .01   .14** .25** .24** .16** .27** .41** - 
     14. Child Anx: 54mos .32** .11** .13**  .01   .09** .07* .24** .20** .24** .13** .13** .14** .11** - 
    15. Child Anx: 1st gr .24**  .05    .04    .01    .06    .04   .26** .20** .20** .16** .17** .08*  .06   .56** - 
   16. Child Anx: 3rd gr .16** .08*  .01    .04    .07   - .02   .22** .26** .23** .19** .15** .23** .21** .46** .59** - 
  17. Child Anx: 5th gr .14**  .04    .04   - .04    .06    .03   .26** .24** .27** .20** .13** .16** .16** .43** .58** .66** - 
 18. Child Anx: 15yrs .10** .07*  .04    .04   .07* .08* .22** .27** .24** .25** .15** .12** .12** .38** .49** .57** .61** - 
 
Note. BI = Behavioral Inhibition; Par Ctrl = Parental Control; Par Anx = Parental Anxiety; SLE = Stressful Life Events; Child Anx = Child Anxiety; Mos = 
months; Gr = grade; Yrs = Years. * p < .05   ** p < .01
7
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Table 4 
 
Percentage of Sample at each Cumulative Risk Level across Times 
 
Cumulative Risk 54mos 1st gr 3rd gr 5th gr 15yrs 
-4 - - <1% <1% - 
-3 <1% 1% 3% 3% <1% 
-2 4% 5% 10% 8% 4% 
-1 21% 19% 22% 18% 18% 
0 40% 34% 25% 23% 35% 
1 22% 22% 13% 16% 14% 
2 6% 6% 6% 6% 3% 
3 <1% <1% 1% 2% <1% 
4 - - <1% <1% - 
 
Note. Mos = months; Gr = grade; Yrs = Years. 
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Table 5 
 
Mean Child Anxiety Levels for each Cumulative Risk Level across Times 
 
Cumulative Risk 54mos 1st gr 3rd gr 5th gr 15yrs 
-4 
- - 0.00 0.25 - 
-3 
1.00 1.00 2.13 1.93 2.00 
-2 
2.00 3.02 2.98 3.19 2.57 
-1 
3.16 3.04 3.13 3.03 2.77 
0 
3.80 3.63 3.72 3.84 3.41 
1 
4.81 4.28 4.42 4.56 3.88 
2 
5.43 5.88 6.17 5.92 5.85 
3 
4.60 5.60 4.44 6.22 9.75 
4 
- - 9.33 20.00 - 
 
Note. Mos = months; Gr = grade; Yrs = Years. 
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Table 6 
Unconditional Anxiety Growth Model from 54 months to 15 years 
  B S.E. z p 
Intercept 
     Mean 3.94 .09 44.71 < .001
Variance 5.91 .37 16.06 < .001 
     Growth Rate 
    Mean -.05 .01 -4.41 < .001
Variance .27 .04 7.86 < .001 
     Intercept with Growth Rate -.12 .04 -3.11 < .01
     Residual Variances 
    Child Anxiety: 54mos 4.68 .30 15.49 < .001
Child Anxiety: 1
st
 gr 3.80 .23 16.52 < .001 
Child Anxiety: 3
rd
 gr 4.85 .37 18.16 < .001 
Child Anxiety: 5
th
 gr 4.78 .27 17.47 < .001 
Child Anxiety: 15yrs 3.38 .38 9.02 < .001 
      
Note. Mos = months; Gr = grade; Yrs = Years. 
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Table 7 
Anxiety Growth Model with Time-Invariant Predictors 
 
β B S.E. z p 
Intercept 1.53 3.66 .41 9.01 < 0.001 
Child male -.02 -.12 .17 -.66 ns 
Child ethnic minority -.04 -.22 .24 -.93 ns 
Mother's age -.09 -.04 .02 -2.15 ns 
Partner/husband in home .04 .39 .40 1.00 ns 
Below poverty -.05 -.27 .29 -.96 ns 
Maternal education -.02 -.02 .04 -.37 ns 
Behavioral Inhibition .37 .79 .08 10.32 < 0.001 
Parental Control .08 .17 .09 1.95 < 0.05 
Parental Anxiety .29 .14 .02 7.92 < 0.001 
Stressful Life Events .08 .03 .01 2.26 < 0.05 
      Growth Rate .12 .03 .06 .46 ns 
Child male -.21 -.09 .02 -3.90 < 0.001 
Child ethnic minority -.10 -.06 .03 -1.66 ns 
Mother's age -.07 -.01 .01 -1.11 ns 
Partner/husband in home .03 .02 .05 .44 ns 
Below poverty .05 .03 .04 .70 ns 
Maternal education .06 .01 .01 .98 ns 
Behavioral Inhibition -.29 -.06 .01 -5.32 < 0.001 
Parental Control -.02 -.01 .01 -..30 ns 
Parental Anxiety .04 .01 .01 .80 ns 
Stressful Life Events .06 .01 .01 1.07 ns 
      Intercept with Growth Rate -.08 -.05 .04 -1.41 ns 
      Residual Variances 
     Intercept .73 4.16 .31 13.30 < 0.001 
Growth Rate .86 .04 .01 5.93 < 0.001 
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Table 8 
Anxiety Growth Model with Time-Varying Predictors 
  β B S.E. z p 
Intercept 1.13 2.62 0.73 3.66 < .001 
Child male -.02 -.10 .22 -.464 ns 
Child ethnic minority -.05 -.30 .31 -.98 ns 
Mother's age -.08 -.03 .03 -1.33 ns 
Partner/husband in home -.09 -.80 .50 1.59 ns 
Below poverty -.01 -.02 .36 -.06 ns 
Maternal education -.08 -.07 .06 -1.26 ns 
Behavioral Inhibition .40 .83 .10 8.437 < .001 
      Growth Rate .076 -.02 .09 .20 ns 
Child male -.20 -.09 .03 -3.07 < .01 
Child ethnic minority -.06 -.03 .04 -.81 ns 
Mother's age -.08 -.01 .01 -1.07 ns 
Partner/husband in home -.17 -.14 .06 -2.22 < .05 
Below poverty -.11 -.06 .05 -1.34 ns 
Maternal education .08 .01 .01 .96 ns 
Behavioral Inhibition -.27 -.05 .01 -4.26 < .001 
      Child Anxiety: 54mos 
     Parental Control: 54mos .08 .23 .10 2.42 < .05 
Stressful Life Events: 54mos .01 .01 .02 .33 ns 
Child Anxiety: 1st gr 
     Parental Control: 1st gr .02 .06 .08 .73 ns 
Parental Anxiety: 1st gr .07 .04 .01 2.97 < .01 
Child Anxiety: 3rd gr 
     Parental Control: 3rd gr .03 .08 .08 1.00 ns 
Parental Anxiety: 3rd gr .05 .03 .02 1.79 ns 
Stressful Life Events: 3rd gr .13 .05 .01 3.97 < .001 
Child Anxiety: 5th gr 
     Parental Control: 5th gr .03 .11 .09 1.14 ns 
Parental Anxiety: 5th gr .089 .05 .02 3.08 < .01 
Stressful Life Events: 5th gr .11 .06 .02 3.48 < .001 
Child Anxiety: 15yrs 
     Parental Control: 15yrs .07 .21 .09 2.22 < .05 
Parental Anxiety: 15yrs .12 .07 .02 3.75 < .001 
      Intercept with Growth Rate -.16 -.07 .05 -1.47 ns 
      Residual Variances 
     Intercept .83 5.45 .41 10.80 < .001 
Growth Rate .86 .04 .01 5.00 < .001 
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Figure 1: Parental Anxiety predicting Child Anxiety at 15 years at levels of 
Parental Control 
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Figure 2: Unconditional Anxiety Growth Model from 54 months to 15 years 
 
Note. Child Anx = Child Anxiety; Mos = months; Gr = grade; Yrs = Years. 
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Figure 3. Anxiety Growth Model with Time-Invariant Predictors 
 
Note. Covariates in the present model included: child sex, child ethnic minority 
status, mother’s age, partner/husband in home, poverty status and maternal 
education measured at 54 months.  
BI = Behavioral Inhibition; Par Ctrl = Parental Control; Par Anx = Parental 
Anxiety; SLE = Stressful Life Events; Child Anx = Child Anxiety; Mos = 
months; Gr = grade; Yrs = Years. 
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Figure 4: Anxiety Growth Model with Time-Varying Predictors 
Note. Covariates in the present model included: child sex, child ethnic minority 
status, mother’s age, partner/husband in home, poverty status and maternal 
education measured at 54 months.  
BI = Behavioral Inhibition; Par Ctrl = Parental Control; Par Anx = Parental 
Anxiety; SLE = Stressful Life Events; Child Anx = Child Anxiety; Mos = 
months; Gr = grade; Yrs = Years. 
 
  
  
 
 
 
 
Figure 5: Cross-lagged Model Predicting Child Anxiety and Parental Control 
Note. Standardized coefficients are presented. Six demographic covariates were also included in the model, though not 
presented above, including: child sex, child ethnic minority status, mother’s age, partner/husband in home, poverty status and 
maternal education measured at 54 months. Par Ctrl = Parental Control; Child Anx = Child Anxiety; Mos = months; Gr = 
grade; Yrs = Years. * p < .05, ** p < .01 
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Figure 6: Cross-lagged Model Predicting Child Anxiety and Parental Anxiety 
Note. Standardized coefficients are presented. Six demographic covariates were also included in the model, though not 
presented above, including: child sex, child ethnic minority status, mother’s age, partner/husband in home, poverty status and 
maternal education measured at 54 months. Child Anx = Child Anxiety; Par Anx = Parental Anxiety; Gr = grade; Yrs = Years. 
** p < .01 
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Figure 7: Cross-lagged Model Predicting Child Anxiety and Stressful Life Events 
Note. Standardized coefficients are presented. Six demographic covariates were also included in the model, though not 
presented above, including: child sex, child ethnic minority status, mother’s age, partner/husband in home, poverty status and 
maternal education measured at 54 months. Child Anx = Child Anxiety; SLE = Stressful Life Events; Mos = months; Gr = 
grade; Yrs = Years. ** p < .01 
8
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APPENDIX A  
MEASURES 
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Measure  Item 
Behavioral Inhibition Sometime prefer watch rather than join 
 Seems to be at ease with almost any person 
 Gets embarrassed strangers pay attention 
 Acts very friendly outgoing with new child 
 Joins quickly, comfortably, even stranger 
 Sometimes shy around people known long 
 Sometimes seems nervous talk to adults 
 Acts shy around new people 
 Comfortable asking other children play 
 Talks easily to new people 
  
Child Anxiety Can't get mind off certain thoughts 
 Clings to adults or too dependent 
 Fears animals, situations, place o/than school  
 Fears going to school 
 Fears might think do something bad 
 Feels he/she has to be perfect him/he 
 Nervous, highstrung or tense 
 Nervous movements or twitching 
 Too fearful or anxious 
 Physical problem: aches or pains 
 Physical problem: headaches 
 Physical problem: nausea, feels sick 
 Physical problem: stomachaches, cramps 
 Self-conscious, easily embarrassed 
 Shy or timid 
 Worries 
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Parental Anxiety I felt calm. 
 I was tense. 
 I felt at ease.  
 I was worrying over possible misfortune. 
 I felt nervous. 
 I was jittery. 
 I was relaxed. 
 I was worried. 
 I felt steady. 
 I felt frightened.  
  
Stressful Life Events Outstanding personal achievement-Impact 
 Pregnancy-Impact 
 Birth or adoption of a child-Impact 
 Had a miscarriage-Impact 
 Had an abortion-Impact 
 Child started school-Impact 
 Problem with child(ren)-Impact 
 Gained a new member of household-Impact 
 Change of residence-Impact 
 Major change in living condition-Impact 
 Major change type/amnt recreation-Impact 
 Major change in church activities-Impact 
 Major change emotion close family-Impact 
 Trouble with in-laws-Impact 
 Major change in social activities-Impact 
 Major change in financial status-Impact 
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 Borrowed less than $10,000-Impact 
 Borrowed more than $10,000-Impact 
 Foreclosure on mortgage loan-Impact 
 Minor law violation-Impact 
 Husband/prtnr detained law violtn-Impact 
 Completed formal schooling-Impact 
 Rtrn/bgn coll/grad sch/prof train-Impact 
 Change in work situation-Impact 
 Return to work-Impact 
 Trouble with employer-Impact 
 Fired or laid off from job-Impact 
 Stopped working outside the home-Impact 
 Future hsbnd's/prtnr's job insecur-Impct 
 Change in husband's/partner's work-Impct 
 Argum/confl w/in-law/oth fam mmbr-Impact 
 Arguments/conflict w/close friend-Impact 
 Argument/conflict w/husband/prtnr-Impact 
 Marital separatn(due to conflict)-Impact 
 Marital reconciliation-Impact 
 Separated from husband/partner-Impact 
 Divorce-Impact 
 Aftermath of divorce-Impact 
 Marriage-Impact 
 Major personal injury or illness-Impact 
 Serious illness/injury spouse-Impact 
 Serious illness/injury child-Impact 
 Serious illness/injury father-Impact 
 Serious illness/injury mother-Impact 
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 Serious illness/injury sist/bro-Impact 
 Serious illness/injury grandparent-Impct 
 Serious illness/injury other-Impact 
 Serious illness/injury cls friend-Impact 
 Death of husband/partner-Impact 
 Death of-a. Child-Impact 
 Death of-b. mother-Impact 
 Death of-c. father-Impact 
 Death of-d. sister/brother-Impact 
 Death of-e. grandparent-Impact 
 Death of-f. other-Impact 
 Death of close friend-Impact 
 Broke up with boyfriend/partner-Impact 
 Reconciliatn w/boyfriend/partner-Impact 
 Change family sit close relative-Impact 
 Change child custody arrang/visit-Impact 
 Need to care aging family member-Impact 
 Change in mode daily transportatn-Impact 
 Family violence or abuse-Impact 
 Gunshots/violence in neighborhood-Impact 
 Took non-prescr drugs 1mo/men prob-Impct 
 Took prescr drugs 1mo/mental prob-Impact 
 Had psycholg counsel/therapy self-Impact 
 Family psy coun/mar/fam/child prob-Impct 
 Psych counsel/therapy study child-Impact 
 Study child prescr drugs/mntl prob-Impct 
 Oth recent exper had impact life-Impact 
 
